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20.  Abstract 

Pursuant  to  Public  Law  92-367,  Phase  I  Inspection  Reports  are  prepared 
under  gutdance  contained  In  the  recommended  guidelines  for  safety 
Inspection  of  dans,  published  by  the  Office  of  Chief  of  Engineers, 
Washington,  D.  C.  20314.  The  purpose  of  a  Phase  I  Inspection  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to  human  life  or 
property.  The  assessment  of  the  general  conditions  of  the  dam  is  based 
upon  available  data  and  visual  Inspection.  Detailed  Investigation  and 
analyses  involving  topographic  mapping,  subsurface  investigations, 
testing,  and  detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  investigation;  however,  the  investigation  is  intended  to  identify 
any  need  for  such  studies. 

Based  upon  the  field  conditions  at  the  time  of  the  field  inspection  and 
all  available  engineering  data,  the  Phase  I  report  addresses  the 
hydraulic,  hydrologic,  geologic,  geotechnic,  and  structural  aspects  of 
the  dam.  The  engineering  techniques  employed  give  a  reasonably  accurate 
assessment  of  the  conditions  of  the  dam.  It  should  be  realized  that 
certain  engineering  aspects  cannot  be  fully  analyzed  during  a  Phase  I 
inspection.  Assessment  and  remedial  measures  in  the  report  include  the 
requirements  of  additional  indepth  study  when  necessary. 

Phase  I  reports  Include  project  information  of  the  dam  appurtenances,  all 
existing  engineering  data,  operational  procedures,  hydraulic/hydrologic 
data  of  the  watershed,  dam  stability,  visual  inspection  report  and  an 
lAaeaAfcatitaAtic  1  tiding  required  remedial  measures. 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I 
Investigations.  Copies  of  these  guidelines  may  be  obtained  from 
the  Office  of  Chief  of  Engineers,  Washington,  D.  C.  20314.  The 
purpose  of  a  Phase  I  Investigation  is  to  identify  expeditiously 
those  dams  which  may  pose  hazards  to  human  life  or  property.  The 
assessment  of  the  general  condition  of  the  dam  is  based  upon 
available  data  and  visual  inspections.  Detailed  investigation,  and 
analyses  involving  topographic  mapping,  subsurface  investigations, 
testing,  and  detailed  computational  evaluations  are  beyond  the  scope 
of  a  Phase  I  Investigation;  however,  the  investigation  is  intended  to 
identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions  at 
the  time  of  inspection  along  with  data  available  to  the  inspection 
team.  In  cases  where  the  reservoir  was  lowered  or  drained  prior  to 
inspection,  such  action,  while  inproving  the  stability  and  safety  of 
the  dam,  removes  the  normal  load  on  the  structure  and  may  obscure 
certain  conditions  which  might  otherwise  be  detectable  if  inspected 
under  the  normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions, 
and  is  evolutionary  in  nature.  It  vould  be  incorrect  to  assume  that 
the  present  condition  of  the  dam  will  continue  to  represent  the 
condition  of  the  dam  at  seme  point  in  the  future.  Only  through 
frequent  inspections  can  unsafe  conditions  be  detected  and  only 
through  continued  care  and  maintenance  can  these  conditions  be 
prevented  or  corrected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses .  In  accordance  with  the  established  Guidelines, 
the  Spillway  Test  flood  is  based  on  the  estimated  "Probable  Maximum 
Flood"  for  the  region  (greatest  reasonably  possible  storm  runoff) ,  or 
fractions  thereof.  Because  of  the  magnitude  and  rarity  of  such  a 
storm  event,  a  finding  that  a  spillway  will  not  pass  the  test  flood 
should  not  be  interpreted  as  necessarily  posing  a  highly  inadequate 
condition.  The  test  flood  provides  a  measure  of  relative  spillway 
capacity  and  serves  as  an  aid  in  determining  the  need  for  more  detailed 
hydrologic  and  hydraulic  studies,  considering  the  size  of  the  dam,  its 
general  condition  and  the  dewnstream  damage  potential. 


PHASE  I  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 

BRIEF  ASSESSMENT  OP  DAM 


Name  of  Dam: 

State: 

Location: 

USGS  Quad  Sheet: 
Coordinates: 

Stream: 

Date  of  Inspection: 


Precision  Dynamics  Lake  Dam 

Virginia 

Loudoun  County 

Bluemont 

Lat  39°  06.7'  Long  77°  45.9' 

Tributory  of  Ncrth  Fork  of  Goose  Creek 
May  4,  1981 


Precision  Dynamics  Lake  Dam  is  a  homogeneous  earthfill  structure 
about  400  ft  long  and  36  ft  high.  The  principal  spillway  consists  of  a 
48  inch  diameter  corrugated  metal  pipe  (CMP)  riser  and  a  36  inch  diameter 
CMP  outlet  which  extends  through  the  structure.  An  earth  emergency 
spillway  is  located  at  the  right  abutment  with  an  80  ft  wide  bottom 
and  3H:1V  side  slopes.  The  structure  is  classified  small  in  size  and 
is  assigned  a  significant  hazard  classification.  The  dam  is  located  on 
a  tributary  of  the  North  Fork  of  Goose  Creek  approximately  1*5  miles 
south  of  Round  Hill,  Virginia.  The  lake  is  used  for  irrigation  and 
recreational  purposes  and  is  owned  and  maintained  by  the  Bankers  Life  and 
Casualty  Company. 

Based  on  criteria  established  by  the  Department  of  the  Army,  Office 
of  the  Chief  of  Engineers  (OCE) ,  the  appropriate  Spillway  Design  Flood 
(SDF)  is  the  >5  PMF .  The  spillway  will  pass  80  percent  of  the  Probable 
Maximum  Flood  (PMF)  or  160  percent  of  the  SDF  without  overtopping  the 
dam.  The  spillway  is  rated  adequate. 


The  visual  inspection  revealed  no  apparent  problems .  An  evaluation 
of  the  stability  condition  could  not  be  made  since  there  is  insufficient 
design  and  construction  data  for  this  structure.  The  downstream  embankment 
slope  and  crest  meet  U.  S.  Bureau  of  Reclamation  requirements,  however, 
the  upstream  slope  is  slightly  steeper  than  recommended  for  the  rapid 
drawdown  condition.  Based  on  the  design  and  construction  of  the  dam 
and  the  performance  history  of  the/  structuril,  this  is  not  considered  a 
serious  problem  and  a  stability  chacfc.' is"not  required. 

It  is  recommended  that,  the  cwi^ir  implement  an  emergency  action 
plan  to  warn  the  downstream  dwelling  of  any  dangers  which  may  be 
inminent. 

The  following  routine  maintenance  and  observation  functions  should 
be  initiated  within  the  next  twelve  months: 

Existing  trees  and  brush  on  the  dam  should  be  cut  to  the  ground. 

Animal  burrows  in  the  embankment  should  be  backfilled.  Sloughing 
observed  on  the  upstream  slope  in  line  with  the  intake  structure  should 
be  corrected  and  reseeded.  The  plunge  pool  should  be  protected  against 
further  erosion  by  lining  with  riprap. 

Iron  stained  seepage  areas  present  below  the  embankment  on  the  left 
side  of  the  discharge  channel  should  be  monitored  quarterly  to  detect 
any  flow  which  may  cause  piping  within  the  embankment.  A  staff  gage 
should  be  installed  to  monitor  water  levels. 
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SECTION  1  -  PROJECT  INFORMATION 

1.1  General: 

1.1.1  Authority :  Public  Law  92-367,  8  August  1972,  authorized 
the  Secretary  of  the  Army,  through  the  Corps  of  Engineers,  to  initiate 
a  national  program  of  safety  inspection  of  dams  throughout  the  United 
States.  The  Norfolk  District  has  been  assigned  the  responsibility  of 
supervising  the  inspection  of  dams  in  the  Ccmronwealth  of  Virginia. 

1.1.2  Purpose  of  Inspection:  The  purpose  is  to  conduct  a  Phase  I 
inspection  according  to  the  Reoonrended  Guidelines  for  Safety  Inspection 
of  Dams  (see  Reference  1,  Appendix  IV)  .  The  main  responsibility  is  to 
expeditiously  identify  those  dams  which  may  be  a  potential  hazard  to 
human  life  or  property. 

1.2  Project  Description: 

1.2.1  Pam  and  /^purtsnances :  Precision  Dynamics  Lake  Dam  is  a 
homogeneous  earthfill  structure  approximately  400  ft  lonq  and  36  ft  high.* 
The  crest  of  the  dam  is  20  ft  wide,  and  side  slopes  are  approximately  2.5 
horizontal  to  1  vertical  (2.5H:1V)  on  the  downstream  slope  and  3H:1V 
on  the  upstream  slope  of  the  dam.  The  crest  of  the  dam  is  at  elevation 
543  msl.  Design  drawings  indicate  the  embankment  includes  a  core  trench. 
Although  not  illustrated  in  the  design  drawing,  an  internal  drainaue  system 
was  included.  There  is  riprap  protection  on  the  upstream  slope. 


*  Height  is  measured  from  the  top  of  the  dam  to  the  downstream  toe  at 
the  centerline  of  stream. 


c 


Tt*.-  principal  spillway  consists  of  a  48  inch  diameter  CMP  riser 
inlet.  The  riser  is  connected  to  a  36  inch  diameter  CMP  outlet  which 
runs  through  the  dam.  The  riser  crest  is  at  elevation  535  msl.  A  24 
inch  diameter  sluice  gate  in  the  riser  at  an  invert  elevation  of  508- 
msl  is  used  to  drain  the  lake.  The  outlet  pipe  has  a  length  of 
approximately  122  ft  with  an  invert  elevation  at  the  outlet  structure 
of  507-  msl  (so*-  Field  Sketch  1,  Appendix  III). 

The  emergency’  spillway  consists  of  a  vegetated  earthen  channel 
located  on  the  riaht  abutment,  with  a  crest  elevation  of  538  msl.  The 
spillway  has  a  bottom  width  of  80  ft.  3H:1V  side  slopes-  and  is  in  a  cut 
section  (see  F’eld  Sketch  2,  Appendix  III) . 

1.2.2  Location:  The  dam  is  located  on  a  tributorv  of  the  North 
Fork  of  Goose  Creek  approximately  1.6  miles  south  of  Round  Hill,  Virginia 
(see  Plate  No.  1,  Appendix  I) 

1.2.3  Size  Class! frcation:  The  dam  is  classified  as  a  small  size 
structure  based  on  its  height  and  maximum  lake  storage  potential  as  defined 

in  Reference  1,  Appendix  IY. 

1.2.4  Hazard  Classification;  The  dam  is  located  in  a  rural  area; 
however,  based  upon  the  proximity  of  Sleeter  Lake  located  \  mile  down¬ 
stream  and  the  presence  of  one  dwelling  \  milei  belcw  Sleeter  Take  Dam, 
the  dam  is  assigned  a  "significant"  hazard  classification.  The  hazard 
classi f ication  used  to  categorize  a  dam  is  a  function  of  location  only 
and  has  nothing  to  do  with  its  stability  or  probability  of  failure. 

1.2.5  Ownership:  The  dam  is  owned  and  maintained  by  the  Bankers 
x.ife  and  Casualty  Cor^any ,  4444  Tawrence  A'^enue,  Chicago,  Illinois  60630. 

1.2.6  Purose :  Recreation  and  irrigation. 

1.2.7  Design  and  construction  History:  The  dam  was  designed  by 
the  u.  s.  Department  of  Agriculture,  Soil  Conservation  Service  (SCS)  and 
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constructed  by  L.  B.  Mason  of  Hamilton,  Virginia.  The  dam  was 
completed  in  1967. 

1.2.8  Nonral  Operational  Procedures:  Hie  principal  s^illwav  is 
ungated,  therefore,  water  rising  above  the  crest  of  the  riser  inlet  is 
automatical ly  discharoed  downstream.  Norrral  pool  is  maintained  at 
elevation  535  m«l  at  the  crest  of  the  riser  Flood  discharges  which 
cannot  be  absorbed  by  storage  and  the  riser,  flew  through  the  emergency 
spillway  at  pool  elevations  about  538  msl .  The  24  inch  diameter  gate 
at  elevation  508  is  manually  operated  and  is  used  to  lewer  the  lake 
elevation  below  normal  pool  for  maintenance  purposes. 

1.3  Pertinent  Data; 

1.3.1  Drainage  Area:  The  drainage  area  is  0.78  square  miles. 

1.3.2  Discharge  at  Dam  Site:  The  flood  of  record  according  to 
Mr.  John  Sleeter  (son  of  previous  owner)  occurred  in  the  spring  of  1977, 
however,  the  pool  elevation  was  not  observed. 

Principal  Spillway  Discharae: 

Pool  Elevation  at  Crest  of  Dam  (eTev  543)  154  CFE 

Emergency  Spillway  Discharge: 


Pool  Elevation  at  Crest  of  Dam  (elev  543) 


3150  CFS 


*. 


1.3.3  Dam  and  Reservoir  Data:  See  Table  1.1,  below: 


Table  1.1  -  DAM  AND  RESKRVOIR  DATA 

Reservoir 


Storage 


Elevation 

feet 

msl 

Area 

Acres 

Volume 

Acre 

Feet 

Watershed 

I nches 

Length 

Miles 

Crest  of  Dam 

54  3 

27 

391 

9.4 

.5 

Emergency  Spillway 
Crest 

538 

19 

263 

6.4 

.4 

Principal  Spillway 
Crest 

535 

17 

204 

4.9 

.4 

Streambed  at  Down¬ 
stream  Toe  of  Dam 

507 

_ 

. 

. 

. 

SHLTICJN  2  -  1'Ut'i  I  MtlX  1 M  '  IiATA 

2.1  Design:  The  dam  was  designed  anti  constructed  'nd**r  tin- 
direction  of  the  USDA,  Soil  Conservation  Service  (SCS).  Design  data  art- 
available  firm  the  Loudoun  County  St'S  Field  office  in  Leesburg,  Virginia. 

The  dam  was  designed  as  a  homogeneous,  contacted  ear t Jit  1 1 1  embankment 
with  side  slopes  of  2.5H:1V.  A  core  trench  was  planned  beneath  the 
embankment,  laving  a  bottcm  width  of  12  ft  and  1H:1V  side  slopes.  Althou<ih 
not  shown  in  the  design  drawing,  (Plate  2.  Appendix  I)  the  da™  includes 
a  toe  drain  consisting  of  6  inch  bi  tutu  nous  coated  norregated  metal  oip»- 
(CMP)  enclosed  in  a  stone  envelope.  TVo  6  inch  toe  drain  outlet  pipes 
exist  an  either  side  of  the  principal  smllwev  outlet. 

T^e  principal  spill  wav  was  designed  as  a  droi>  inlet  structure 
cons  is  tine  of  a  CMP  riser,  a  36  inch  CMP  conduit  and  a  stilling  basin  or 
plunge  pool  at  the  outlet  end  of  the  oond'ut.  Three  bi  turn  nous  coated 
cor  regated  metal  anti-seep  collars  were  installed  •»  round  rhe  orincipal 
spillway  pipe  in  order  to  control  anv  potential  piling  problems  along 
the  snillway  pipe.  Details  of  the  princinal  spillway  and  riser  are  shewn 
on  Field  Sketch  1  of  Apoendix  J 1 1  and  Plate  2,  Appendix  I. 

The  emergency  spill  wav  is  designed  as  a  trapezoidal  vegetated  earth 
channel  cut  into  natural  around  with  3H : IV  side  slopes. 

2.2  Construction:  The  dam  was  constructed  bv  L.  B.  Mason  of 
Hamilton,  Virginia  and  carpi eted  in  1967 .  There  were  no  construction  records 
available  for  this  structure.  According  to  Mr.  J.  Allen  Gulick  (SCSI  the 
embankment  w^s  constructed  with  soils  excavated  from  the  resenmr  and 

the  emergency  spillway.  He  described  the  dam  as  consisting  of  60  to 
70%  Dlastic  materials  of  the  Worsham  soil  series  while  the  remainder  of 
the  embankment  was  constructed  with  granular  Fubanks-Chester  soils.  The 
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fill  was  placed  m  lifts  not  exceeding  12  inches  in  thickness  and 
ccutiacted  with  a  sheens  foot  roller.  Al  thouqh  no  field  density  tests  were 
taken,  construction  was  observed  intermittently  by  SCS  personnel.  The 
core  trench  excavation  was  terminated  on  "hard  rock"  and  the  maximum 
depth  of  excavation  was  approximately  15  ft. 

2.3  Evaluation:  The  design  drawing  is  uenerally  represen ta 1 1 ve 
of  the  structure  with  the  following  exceptions:  the  tne  drain  was  not 
shown  in  desicrn.  Also,  a  crest  width  of  16  ft  and  upstream  slooe  of 
2.5H: IV  are  shown  in  design^  however,  a  20  ft  crest  width  and  3H.-1V 
upstream  slope  were  measured  during  the  inspection. 

Hvdrolonic  and  hydraulic  calculations  were  not  available  for 
evaluation.  There  is  insufficient  information  to  evaluate  foundation 
conditions  and  embankment  stability. 


SU.T1CN  1  -  VISUAL  INSPEL'TKW 


3.1  Findings :  At  the  tint  of  inspection,  the  dam  was  in  good 
ouncUtion.  Field  observations  are  outlined  in  Appendix  III 

3.1.1  General ;  An  inspection  was  made  on  May  4,  1981.  Ttt  weather 
was  clear,  the  temperature  was  about  75°F,  and  the  ground  oonditions 
were  dry.  The  pool  and  tail  water  levels  at  the  time  of  inspection  were 
535  and  507  msl,  respectively.  Ttus  oorresfxmds  to  nonml  pool  and 

tail water  elevations.  No  previous  inspection  reports  were  available. 

3.1.2  Dam  and  Spillway:  The  embankment  slopes  and  emergency 
spillway  were  grassed  and  well  maintained.  A  gravel  road  occupies  the 
crest  of  the  dam  and  extends  across  the  emergency  spillwav.  TWo  small 
trees  and  one  large  brier  bush  exist  °n  the  left  side  of  the  downstream 
slope. 

Some  slouahing  was  noted  on  the  upstream  slope  in  line  with  the 
intake  structure.  The  only  erosion  observed  was  in  the  form  of  cattle 
paths  traversing  both  the  upstream  and  downstream  slopes.  Several 
animal  burrows  were  encountered  across  the  embankment  . 

Along  the  left  downstream  toe  the  ground  is  saturated  and  includes 
scattered  marsh  grass.  This  area  extends  to  a  point  8  ft  above  the 
discharge  pool  along  the  left  abutment/embankment  contact.  Scattered  non 


staining  and  the  presence  of  films  on  some  ponded  areas  were  noted,  however, 

I 

no  flew  was  observed.  Sore  iron  staining  was  also  encountered  100  ft-  be  lew 
the  discharge  pire  along  the  stream  channel.  A  -  200  ft  long  saturated, 
narshy  area  occurs  along  the  right  side  of  the  stream  approximately  135  ft 
belcw  the  dam  (Field  Sketch  3,  Appendix  III). 

The  riser  and  outlet  pipe  indicated  no  signs  of  deterioration  and  were 
functioning  properly  at  the  time  of  inspection.  The  plunge  pool  vns  void 


of  riprap  and  Indicated  some  erosion.  Riprap  present  on  the  upstrean 
slope  appeared  to  be  functioning  properly  and  in  good  condition. 

3.1.3  Reservoir  Area:  The  reservoir  area  was  free  of  debris  and 
the  perimeter  was  pasture,  The  reservoir  is  located  in  a  valley  with 
gentle  side  slopes. 

3.1.4  Downstream  Area;  The  downstream  channel  consists  of  a  4  ft 
wide  channel  located  in  a  valley  with  gentle  side  slopes. 

This  valley  is  pasture  land  except  for  same  tree  growth  along  the  stream 
channel.  Approximately  J*  mile  downstream,  the  stream  empties  into  Sleeter 
Lake,  and  several  homes  exist  to  4  miles  belcw  Sleeter  Lake. 

3.1.5  Instrumentation :  No  instrumentation  (monuments,  observation 
wells,  piezometers,  etc.)  was  encountered  for  the  structure.  There  is 
no  staff  gage. 

3.2  Evaluation: 

3.2.1  Dam  and  Spillways:  Overall,  the  dam  appeared  to  be  well 
maintained  and  was  in  good  condition  at  the  time  of  inspection.  The  presence 
of  trees  on  the  embankment  nay  promote  the  development  of  deep  rooted 
vegetation  and  this  type  growth  can  encourage  piping  within  an  embankment. 

It  is  reocnmended  that  the  two  small  trees  and  large  brier  bush  be  cut  to 
the  ground. 

The  cattle  paths  are  not  considered  detrimental  to  the  proper 
performance  of  the  dam.  Riprap  should  be  placed  around  the  plunge  pool  to 
reduce  erosion  during  periods  of  flooding.  The  animal  burrows  do  not 
presently  create  an  unsafe  condition;  however,  future  burrowing  could 
result  in  numerous  voids  in  the  embankment  which  could  be  potentially 
hazardous  under  certain  conditions.  It  is  reocnmended  that  existing 
burrows  be  backfilled.  Sloughing  observed  on  the  upstream  slope  in 
line  with  the  intake  structure  should  be  corrected  and  reseeded. 


The  saturated  marshy  area  located  135  ft-  below  the  right  downstream 
toe  is  believed  to  be  related  bo  spring  activity  and  does  not  require  any 
special  attention.  The  saturated  marshy  area  and  iron  staining  observed 
below  the  left  downstream  toe  is  believed  to  be  related  to  seepage  through 
the  dam,  but  could  possibly  be  related  to  spring  activity.  This  area  does 
not  present  a  hindrance  to  the  normal  functioning  of  the  dam,  however, 
it  is  recommended  it  be  monitored  quarterly  to  detect  flow  which 
may  cause  piping  in  the  embankment.  If  increased  flow  should  occur, 
a  Professional  Engineer  with  expertise  in  Geotechnical  Engineering 
should  be  contacted  to  evaluate  the  problem  and  make  recommendations  for 
required  corrective  measures. 

The  outlet  pipe  and  intake  structure  are  in  good  structural 
condition.  A  staff  gage  should  be  installed  to  monitor  water  levels. 

3.2.2  Downstream  Area:  A  breach  in  the  Precision  Dynamics  Lake 
Dam  during  extreme  flooding  would  possibly  create  a  hazard  to 
the  downstream  dam  (Sleeter  lake)  resulting  in  a  hazard  to  the  dwellings 
downstream  of  Sleeter  Lake. 


\ 
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SECTION  4  -  OPERATIONAL  PROCEDURES 

4.1  Procedures ;  The  normal  storage  pool  is  elevation  535.1  msl 
or  0.1  ft  above  the  crest  of  t-he  CMP  principal  spillway  inlet.  The 
lake  provides  irrigation  supply  and  recreation.  Water  automatically 
passes  through  the  principal  spillway  as  the  water  level  in  the  reservoir 
rises  above  the  principal  spillway  crest.  Water  will  also  pass 
automatically  throuqh  the  emergency  spillway  when  the  water  level  in 

the  reservoir  reaches  elevation  538  msl.  A  24  inch  slide  gate  valve  at 
the  low  point  in  the  riser  structure  is  Drovided  to  drawdown  the  reservoir 
below  normal  pool. 

4.2  Maintenance  of  Dam  and  Appurtenances;  Maintenance  is  the 
responsibility  of  the  owner.  Maintenance  consists  of  inspection, 
debris  removal,  mowing  of  vegetative  cover  and  repair. 

4.3  Warning  Svstem:  At  the  present  time,  there  is  no  wamina 
system  or  evacuation  Plan  for  the  dam. 

4.4  Evaluation :  Hie  dam  and  appurtenances  are  in  good  operating 
condition,  and  maintenance  of  the  darn  appeared  to  be  adequate.  Docu¬ 
mentation  of  and  a  routine  maintenance  program  should  be  developed  for 
this  structure.  An  emeraency  operation  and  warning  plan  should  be 
developed.  It  is  recorrtnended  that  a  formal  emergency  procedure  he 
prepared  and  furnished  to  all  operating  personnel.  This  should  include: 

a.  Hew  to  operate  the  dam  during  an  emeraency. 

b.  Who  to  notify,  including  public  officials,  in  case  evacuation 
from  the  downstream  area  is  necessary. 


SECTION  5  -  HYDRADLICS/HYDROLOGIC  DATA 


5.1  Design:  Precision  Dynamics  Lake  Dam  was  designed  by  the 
Soil  Conservation  Service  (SCSI  as  a  multi-purpose  dam;  however, 
hydroloaic  and  hydraulic  data  are  not  available. 

5.2  Hydrologic  Records:  There  are  no  records  available. 

5.3  Flood  Experience:  Accord ina  to  Mr.  John  Sleeter  (son  of 
the  former  owner)  the  flood  of  record  occurred  in  the  Sprina  of  1977; 
however,  the  pool  elevation  was  not  observed. 

5.4  Flood  Potentials;  in  accordance  with  the  established  guide¬ 
lines,  the  Spillway  Design  Flood  is  based  on  the  estimated  "Probable 
Maximum  Flood"  for  the  region  (flood  discharges  that  may  be  expected 
from  the  most  severe  combi  nation  of  critical  metenologic  and  hydrologic 
conditions  that  are  reasonably  possible  in  the  region) ,  or  fractions 
thereof.  The  Probable  Maximum  Flood  (PMF)  and  h  PMF  and  100  year  flood 
hydronraDhs  were  developed  by  the  HEC-1  method  (Reference  5,  Appendiv  iv)  . 
Precipitation  amounts  for  the  flood  hydrograph  of  the  PMF  and  100  vear 
flood  were  taken  from  U.  S.  Weather  Bureau  Information  (Reference  6  and  7, 
Appendix  IV) .  Appropriate  adjustments  for  basin  size  and  shape  were 
accounted  for-  These  hydrographs  were  routed  through  the  reservoir  to 
determine  maximum  pool  elevation. 

5.5  Reservoir  Regulations:  For  routing  purposes,  the  pool  at  the 
beginning  of  flood  was  assumed  to  be  at  elevation  535  msl.  Reservoir  stage- 
storage  data  and  stage-discharge  data  were  ccrrputed  from  field  sketches 

and  available  topographic  data.  Floods  were  routed  throuqh  the  reservoir 
usinq  the  principal  spillway  discharge  up  to  a  pool  storage  elevation  of 
538  msl  and  a  combined  nrincinal  and  emergency  discharges  for  pool 
elevations  above  538  msl.  Pool  elevations  above  543  msl  were  routed 
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over  the  non-overflow  section  of  the  dam. 


5.6  Overtopping  Potential:  The  predicted  rise  of  the  reservoir 
pool  and  other  pertinent  data  were  determined  by  routinq  the  flood 
hydrographs  through  the  reservoir  as  previously  described.  The  results 
for  the  flood  conditions  (100  year  flood,  h  PMF  and  PMF)  are  shewn  in 
the  following  Table  5.1: 


TABLE  5.1  -  RESERVOIR  PERFORMANCE 


Hydrograph 

Normal 

Flow 

100  Year 
Flood 

H  PMF 

PMF 

Peak  Flow,  CFS 

Inflow 

1 

925 

2277 

4555 

Outflow 

1 

507 

2108 

4017 

Maximum  Pool  Elevation 

Ft,  msl 

535 

539.4 

541.6 

543.4 

Non-Overflow  Section 
(Elev  545  msl) 

Depth  of  Flow,  Ft 

.4 

Duration,  Hour? 

- 

- 

- 

1.0 

Velocity,  fps* 

- 

- 

- 

Tailwater  Elevation 

Ft,  msl 

507 

511 

512.5 

513.5 

‘Critical  velocity 
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5-7  Reservoir  Efriptying  Potential:  A  24  inch  diameter  gate  at 
elevation  508-  msl  is  capable  of  drainina  the  reservoir  throuqh  the 
outlet  pipe.  Assuming  that  the  lake  is  at  normal  pool  elevation  (535  msl) 
and  there  is  ]  cfs  inflow,  it  would  take  apnroximately  2  days  to  lower 
the  reservoir  to  elevation  508-  msl.  This  is  equivalent  to  an  approximate 
drawdown  rate  of  13.5  ft/day  based  on  the  hydraulic  heiaht  measured  from 
normal  pool  to  the  invert  of  the  drawdown  pine  divided  by  the  time  to 
dewater  the  reservoir. 

5.8  Evaluation :  The  U.  S.  Army,  Corps  of  Engineers'  guidelines 
indicate  the  aporooriate  Spillway  Design  Flood  (SDF)  for  a  small  size, 
significant  hazard  dam  is  the  100  vear  to  *5  PMF.  Because  of  the  risk 
involved,  the  S  PMF  ha_s  been  selected  as  the  SDF.  The  soillwav  will 
pass  80  percent  of  the  PMF  without  overtopping  the  crest  of  the  dam 
(160  percent  of  the  SDF) . 

Hydrologic  data  used  in  the  evaluation  pertains  to  present  day 
conditions  with  no  consideration  gi^en  to  future  development . 
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SRCTICN  6  -  DAM  STABILITY 


* 


6.1  Foundation  and  Abutments :  The  dain  is  located  along  the 
eastern  edge  of  the  Blue  Ridge  physiographic  province  of  Virginia. 

The  impoundment  and  structure  are  underlain  by  the  Marshall  Formation 
of  Precambrian  Age.  The  Marshall  has  many  variations  in  texture  and 
structure,  but  its  aeneral  composition  appears  to  be  approximately  that 
of  oranodiorite  and  is  gneissir  in  structure.  Local  lineation  strikes 

to  the  northeast  and  dips  approximately  60°  to  the  southeast.  A  northward 
trending  normal  fault  has  been  maDped  approximately  2000  ft  east  of  the 
dam.  according  to  the  Loudoun  County  Soils  Report  (Reference  4, 

Appendix  IV)  oranodiorite  bedrock  generally  occurs  at  depths  of  2  to  20 
ft  helow  the  existing  ground  surface  near  the  dam.  Bedrock  is  overlain 
by  residual  soils  derived  from  the  in  place  weatherina  of  the  bedrock. 
Surface  soils  exposed  in  the  stream  channel  are  alluvial  in  oriqin. 

The  potential  for  seepage  within  the  foundation  was  apoarently 
recoonized  by  the  designer,  since  design  drawings  indicate  the  presence 
of  a  cutoff  trench.  According  to  SCS  personnel  the  cutoff  was  undercut 
down  to  "hard  rock"  whicn  could  not  be  excavated  with  a  front  end  loader. 
The  bottom  of  the  trench  is  12  ft  wide  and  has  side  slopes  of  1H:1Y. 

Design  details  are  shown  on  Plate  2,  Appendix  I. 

Gradual  consolidation  of  underlying  soils  would  be  expected  during 
application  of  fill  materials.  The  underlying  soils  probably  had 
essentially  fully  consolidated  under  the  apolied  load  not  long  after 
completion  of  construction.  Based  upon  the  performance  historv  of  this 
dam  and  the  materials  present,  a  stable  foundation  is  assumed. 

6 . 2  Embankment  : 

6.2.1  Materials:  Design  drawings  show  the  dam  as  a  homogeneous 
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cor»  acted  with  a  shi-epsfoot  roller.  Field  dens  i  tv  test  s  wen.  :»  t 
performed  to  verify  the  percent  corn  >art  ion.  fill  ;  lactrent  war  ol>s, 
onlv  interna t tent  ly  tv  SCS  p  rsonm  l  durin.:  jier  iodic  i  r.srvc*  ;</.  vis.t  *•. . 

b  2.7  Sul  drains  and  Seoj-agi  :  Althou  ih  not  shown  desem.,  art  rii 
to  SCS  nersonnel ,  an  internal  ctramaue  syster  was  constructed  for 
structure.  It  cons l st s  of  174  ft  of  <  inch  serf  ora* to  Mt  runo..:- 
coated  corruaated  rrmtal  pro  (bean!  )  extending  beneath  the  strict  an  t 
hoth  abutments.  The  toe  drain  is  enck.s<d  a  stone  envelope  ami  'Tu'.r. 
into  the  pinnae  pool,  exitina  from  two  f,  inch  bean:  1  oca  tod  on  eiUn  : 
side  of  the  principal  spillway  outlet.  At  tne  time  o!  tin.  ins; ectio: 
clear  flow  was  observed  from  botii  outlets.  Flows  wen  estimate.:  u>  .•  or. 
5  gim  from  the  riyht  and  left  outlets,  respectively. 

Two  marshy  saturated  areas  were  encountered  below  the  dar  or:  t  li- 
right  and  left  sides  of  the  stream  channel.  According  to  SCS  [orsonrx  1  , 
these  areas  existed  prior  to  construction  of  the  dam  and  are  related 
to  spring  activity.  Scattered  iron  staining  observed  in  the’  left  marsh 
is  believed  to  be  related  to  seepage  through  the  dam. 
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•  ...  .u  .  .  ’  v :  A.  st  »bi 1  ity  analysis  was  not  '.’orforrrc-d  for  this 
st-  ;  hiwt-.v:  ,  w  ai’itTstand  the-  imhankment  slojxas  were  designed 

.r.  .1 -.-t  ■:  v  w  tl.  STS  j.;.  it  l'iit-s.  The  dam  i s  36  ft  high  and  has  a  crest 

w.  r.h  v.>:  Ju  ft.  fine  slojos  ar»-  aj f 'rovimately  3H:1V  on  the  upstream 
•  a’..:  _• . hi i :  IV  or.  the  Cjnwnstrearn  slo’c  of  the  dam. 

Th-  ;.tr  was  designed  as  a  hor:oq« tneous  earth  embankment  and  constructed 
With  '•>  !•  rmTly  r.-nrru  *  ror-  SC  to  CL  in  Unified  Classification. 

Th-  st. m.  i; tv  is  assessed  assurrunu  a  homonenrous  dam.  The  dam  is 
s.iLjectod  to  ra;.  id  drawdown  tx -cause  the  approximate  reservoir  drawdown 
rate  o:  1  *..'  ft  rer  day  exceeds  thr-  critical  rate  of  0.5  ft  Der  day  for 
earth  dams  AcconLnu  to  guidelines  presented  in  Design  of  Small  Dams, 

L  ■_  i.  t» rartt-ri  of  t.he  Interior,  Bureau  of  Reclamation  for  small 
fionx>iern<v.is  dans,  with  stable  foundation,  subjected  to  a  drawdown  and 
wit.t  enuinxr* -nt  cvrtos-'ii  of  SC  to  CL  materials,  the  recormended  slopes 
a--  •••:.'  *e  3  :.H-  IV  "umt-t  ami  2U:1V  to  ?.5M:1V  downstream.  The 

r..-err>  r>  :•  * :  cn-sr  width  is  ]  7 . 2  ft.  Based  uoon  these  general  guidelines  the 
er*»in*T» •nt  c ref  arv ■  downstream  slot*-  are  adequate,  but  the  3H:1V  upstream 
si  x.  . sii  rn-lv  ctf-ete'-  thin  that  rC<rjmmendcd ,  assuming  that  70  percent 
•  *n>  (jar  is  const rue tea  With  Cb  materials. 

-  ..  .4  Soi srue  Suibility:  The  dan,  is  located  in  Seismic  Zone  2. 

'in-  i'  -oi-  ,  aa-ur  m  ;  to  the  HeomrpxmYic-ci  Guidelines  for  Safety  Inspection 
of  i  earns,  the  clan  is  considered  to  have  no  hazard  from  earthquakes 
provuieu  ctatic  stain  1 lty  conditions  are  satisfactory  and  conventional 
safety  retrains  exist. 
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6.3  Evaluation :  An  accurate  chock  on  the  stability  of  this 
structure  cannot  be  made  since  there  was  no  stability  analysis  and 
laboratory  test  data  available.  The  downstream  embankment  slope  and 
the  embankment  crest  width  both  meet  or  slightly  exceed  the  requirements 
reccumended  by  the  U.  S.  Bureau  of  Reclamation.  The  upstream  slope  is 
slightlv  steeper  than  recommended  when  subject  to  rapid  drawdown.  The 
existina  upstream  slone  is  3H.-1V  while  a  3.5H:1V  slope  is  recommended  for 
CL  materials  subiected  to  the  rapid  drawdown  condition.  It  was  reported 
that  approximated  60  to  70  percent  of  the  embankment  was  constructed 
with  plastic  materials,  however,  we  understand  the  remainder  of  the  dam 
was  constructed  with  SC  to  SM  materials  which  were  placed  on  the  outer 
portion  of  the  dam.  This  agrees  with  the  soils  generally  observed  in  the 
embankment  durina  the  inspection.  According  to  the  SCS  description  of 
the  embankment,  this  structure  may  in  fact  be  considered  a  zoned  dam 
as  constructed  and  thus  a  3H:1V  uostream  slODe  would  agree  with  the  raoid 
drawdown  requirements. 

Based  upon  the  visual  inspection,  the  design  data,  and  construction 
and  performance  history  of  this  structure  the  foundation  is  considered 
stable  and  a  stability  analysis  is  not  required. 

Overtopoina  is  not  considered  a  problem  because  the  spillway  wil  1 
pass  160  percent  of  the  SDF.  Since  no  undue  settlement,  cracking,  or 
seepage  was  noted  at  the  time  of  inspection,  it  appears  that  the 
embankment  is  adecruate  for  control  storage  at  elevation  S35  msl- 

The  marshy  saturated  areas  located  below  the  downstream  slope  on 
the  left  and  riaht  sides  of  the  discharge  channel  are  believed  to  be 
related  to  soring  activity,  iron  stained  areas  observed  on  the  left  side 
may  he  related  to  seepage  through  the  dam  near  the  left  downstream  abutment- 
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emltmknunt  'Tintac  .  'Itus  does  not  necessarily  create  an  unsafe  condition 
hrwever.  tu^se  iron  staintid  areas  should  be  monitored  neriod'caily  in 
attempt  to  detect  any  significant  increases  in  flow  which  may  -esult  in 
piping  within  the  embankment. 
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SUCTION  7  -  ASSUSSMEKr/RlMLlJlAL  MEASURES 

7.1  lam  Assessment:  Sufficient  engineerin'!  data  is  availablo 
for  assessing  the  dam  except  for  stability.  The  visual  inspection 
revealed  no  findings  that  proved  the  dam  to  he  unsound.  A  routine 
maintenance  program  does  exist:  however,  there  is  no  emergency  operation 
and  warning  plan.  Overall,  the  dam  was  in  good  condition  at  tlx-  time 

of  inspection.  U.  S.  Army,  Corps  of  Engineers  guidelines  indicate 
the  appropriate  SDillwav  Design  Flood  (SDF)  for  this  dam  is  the  H  PMF. 

The  spillway  is  judged  adequate. 

The  actual  embankment  structure  appeals  to  be  similar  to  the  design 
drawings  with  the  exception  of  a  3H:1V  upstream  slope  measured  as 
compared  to  2.5H:1V  in  design.  Also,  the  embankment  crest  is  4  ft  wider 
than  shown  in  design.  The  embankment  crest  and  downstream  slope  meet  the 
retirements  reaonmended  bv  the  U.  S.  Bureau  of  Reclamation  (Reference  2, 
Appendix  IV)  .  The  upstream  slope  is  slightly  s teener  than  recommended 
when  suhject  to  raoid  drawdown.  Since  the  structure  was  designed  in 
accordance  with  SCS  standards,  orooerly  constructed,  and  has  a  good 
performance  record,  the  slightly  steeper  slope  is  not  considered  a 
serious  problem  and.-  therefore,  no  additional  studi.es  are  recommended. 

7.2  RecCTimended  Remedial  Measures: 

7.2.1  Emergency  Operation  and  Warning  Plan:  It  is  recommended 
that  a  formal  emergency  procedure  be  prepared,  prominently  displayed, 
and  furnished  to  all  operating  personnel.  This  should  include: 

11  How  to  operate  the  dam  during  an  emergency 
2)  Who  to  notify,  including  public  officials,  in  case 
evacuation  from  the  downstream  is  necessary. 


7.3 


ired  Maintenance  and  Observation:  It  is  recorrmended 


t. 


that  a  regular  maintenance  operation  program  be  established  and  documented 
for  future  reference  if  one  does  not  already  exist.  Also,  the  inspection 
revealed  the  following  maintenance  items  that  should  be  scheduled  by  the 
owner  during  a  regular  maintenance  period  within  the  next  12  months: 

7.3.1  Existing  trees  and  brush  on  the  dam  should  be  cut  to  the 
ground. 

7.3.2  Animal  burrowing  in  the  embankment  should  be  backfilled. 

7.3.3  Sloughing  observed  on  the  upstream  slope  in  line  with  the 
intake  structure  should  be  corrected  and  reseeded. 

7.3.4  The  plunge  pool  area  should  be  protected  against  further 
erosion  by  lining  with  riprap  or  utilizing  sate  other  effective 
measure. 

7.3.5  Iron  stained  seepage  present  in  the  marshy  area  below  the 
left  downstream  abutnent-embankment  contact  should  be  monitored 
quarterly  to  detect  any  increase  which  may  cause  piping  within  the 
embankment. 

7.3.6  A  staff  gage  should  be  installed  to  monitor  water  levels. 
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APPENDIX  II 
PHOTOGRAPHS 


Photograph  No.  1  -  Upstream  Face  of  Ham 
(Note  worn  cattle  paths'! 


Photograph  No.  7  -  Downstream  Area 
(Arrow  indicates  Sleeter  Lake) 
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FIELD  OBSEIRVATICNS 


Check  List 
Visual  Inspection 


*  Not  present  during  5-4-81  inspection  but  visited  the  dam  on  6-15-81. 


embankment 


RIPRAP  FAILURES  No  riprap  was  observed  except  below  pool  level.  The  riprap 

appeared  to  be  intact  and  in  good  condition. 


TION  OF  OBSERVATIONS  REMA  RKS  OR  RECOMMENDATIONS 


’ATICN  Downstream  slope  grassed  and  well  maintained.  Two  small  Trees  should  be  removi 

hardwoods  and  one  large  brier  bush  present  on  left  upstream  slope  should 

downstream  slope.  Less  grass  on  upstream  slope,  but  be  reseeded, 

vegetation  is  well  maintained. 


GATES  AND  OPERATION  None  visible 


III-5 


Ill- 7 


DOWNSTREAM  CHANNEL 


8-III 


See  Plate  No. 
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